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INTRODUCTION
In Africa, in the last 30 years, a high number of bird 
species have been experiencing considerable reduction 
in abundance as land use intensifies (Sinclair et al. 2002, 
Söderström et al. 2003). Birds of prey experienced even 
more dramatic declines than other bird groups (Thiollay 
2006a, 2007a, Ogada & Keesing 2010, Virani et al. 2011, 
Buij et al. 2013a). These declines have been accom-
plished with land-use and livestock alteration, cultivation, 
pesticide use, and human disturbance, causing a shortage 
in prey availability, nest sites, and reproductive success 
(Ogada et al., 2009, Virani & Harper 2009). Indeed, 14 
out of 23 (61 %) vulture species worldwide could be con-
sidered close to extinction, with the most rapid declines 
occurring in Asia and Africa (Ogada et al. 2011). 
In addition, because of their high trophic position, 
birds of prey act as adequate bioindicators of persistent 
contamination, either in the present time or in the past 
decades (Solonen & Lodenius 1990, Falandysz et al. 
1994, Bowerman et al. 1995, Koistinen et al. 1995, Falan-
dysz et al. 1996, Nygaard 1999, Cade et al. 2011). There-
fore, these species are crucial for the correct functioning 
of the ecosystems, and therefore their eventual extinction 
could produce cascade effects on the global scale.
The decline of vulture populations in Europe and North 
America started in the mid-19th century and some species 
such as the Bearded vulture (Gypaetus barbatus) and the 
California condor (Gymnogyps californianus) already 
approach extinction (Synder 1983, Mingozzi & Esteve 
1997, Ogada et al. 2011). However, despite large popu-
lation declines recorded historically in Europe and North 
America, populations of several vulture species are now 
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ABSTrACT. – The vulture populations in West Africa are undergoing dramatic decline over the 
last 30 years. Their particular ecology and sociality makes them vulnerable to various risks, 
including environmental changes, poisoning and bioaccumulation of toxic substances from agri-
cultural products, pesticides, and veterinary drugs used in cattle livestock. In addition, these 
birds are subject to direct persecution for the trade of products used in traditional medicine. This 
manuscript analyzes the conservation status of eight vulture species in West Africa and the 
threats affecting their survival. In order to assess the conservation status of vultures in West 
Africa, this paper analyzes all the available literature that has been published in scientific peer-
reviewed journals, including also technical reports and unpublished reports related to the whole 
West African region. Overall, and despite the high risk of extinction facing several vulture spe-
cies all throughout the world, our literature surveys revealed that the scientific papers on the 
conservation of West African vultures are relatively few. Therefore, due to limited available lit-
erature, the main causes of vulture declines in West Africa remain relatively unclear. Apparently, 
all African vultures suffer from similar threats, especially poisoning, habitat alteration and con-
version to agro-pastoral systems, loss of wild ungulates leading to a reduced availability of car-
rion, hunting for trade, for use in traditional medicine and bushmeat, persecution and human 
disturbance. Our review also addresses future steps that are needed for reversing the negative 
population trend of their free-ranging populations, including some specific conservation mea-
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increasing or stable (Ogada et al. 2011). Vulture popula-
tion declines have also been reported in the Middle East 
and in Central and South America (Ogada et al. 2011). 
Concerning the African continent, the overall picture is 
worrying. In North Africa, the decline of vulture species 
has been reported. For instance, in Morocco, two spe-
cies, Cinereous vulture (aegypius monachus) and Lappet 
faced vultures (torgos tracheliotos) have been extirpated 
(Ogada et al. 2011). In East Africa, vulture declines of 
70 % were recorded over a three-year period in north-cen-
tral Kenya (Ogada & Keesing 2010). 
In West Africa, most of the vulture populations, except 
the Hooded vulture (necrosyrtes monachus), deeply 
declined over the last 30 years, especially in the rural 
areas, where a population loss by an average of 95 % was 
estimated (rondeau & Thiollay 2004, Thiollay 2006a, b, 
2007b). 
The ecology of vultures makes them extremely vulner-
able to some threats, especially toxic substances (Houston 
1996) because most of them feed on carcasses or waste 
products, hence being particularly exposed to contami-
nants. Vultures are also long lived species and occupy 
high trophic level, and thus these concomitant factors 
increase their exposure to bioaccumulation, with negative 
effects on their reproduction and survival (Jenkins 1980, 
Erry et al. 1999, Miller et al. 2002, Kenntner et al. 2007, 
gangoso et al. 2009). In addition, another threat respon-
sible of vulture decline is their use for consumption as 
bushmeat and traditional medicine in West and Southern 
Africa (Adeola 1992, Verdoorn et al. 2004, McKean 2004, 
Mander et al. 2007, Buij et al. 2016, petrozzi 2018).
The aim of this study is to summarize and report the 
conservation status of West African vultures and to pro-
pose potential actions in order to minimize the risk of 
local extinction of these threatened birds. In particular, (i) 
we describe the dramatic recent and historic declines of 
many vulture species in West Africa, and (ii) we investi-
gate the causes of these declines in the different regions 
of West Africa, focusing on the actions necessary for suc-
cessful vulture conservation programs.
METHODS 
Our study area encompassed 17 West African countries (Fig. 
1). In order to assess the conservation status of vultures in West 
Africa, we reviewed papers published in scientific peer-reviewed 
journals, technical reports and unpublished reports related to the 
whole West African region. We analyzed the conservation status 
of the eight vulture species present in West Africa (Fig. 2) by 
using the IuCN 2017 red List (http://www.iucnredlist.org), six 
of them resident (i.e. palm-nut Vulture Gypohierax angolensis, 
White-backed Vulture Gyps africanus, rueppell’s griffon Gyps 
rueppelli, Hooded Vulture White-headed Vulture trigonoceps 
occipitalis and Lappet-faced vulture), one migrant and win-
tering (Egyptian vulture neophron percnopterus) and one, the 
Eurasian griffon vulture Gyps fulvus, which now occurs in the 
study region as a wintering species (di Vittorio et al. 2018). For 
Fig. 1. – Map of West Africa, 
showing the 17 countries includ-
ed in the present review and the 
number of vulture species for 
each country. grey shades indi-
cate the number of vulture spe-
cies found in each of the studied 
countries.
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each species, we also report distribution and population trend in 
West Africa (BirdLife International 2016). 
We classified anthropogenic threats using the IuCN standard 
nomenclature (IuCN-CMp 2012; review in Battisti et al. 2006).
RESULTS AND DISCUSSION
The overall picture
West African countries are actually inhabited by eight 
vulture species (Fig. 2), also including the palm nut vul-
ture, which is not a vulture sensu stricto as it also eats 
plants (e.g. the fruits of the oil palm elaeis guineensis) 
and the Eurasian griffon vulture, which is, probably, quite 
regularly present in the region during wintertime (di Vit-
torio et al. 2018). 
Two species, i.e. the palm nut vulture and the hooded 
vulture, are still widespread, being present in 17 and 15 
countries, respectively. The rarest species are the Eurasian 
griffon vulture (5 countries) and the Egyptian vulture (8 
countries) (Table I). Thus, overall, all the species of West 
African vulture still have a considerable range over the 
study region, despite their declining trends (see below).
According to IuCN (2017; di Vittorio et al. 2018), 
four species are Critically Endangered, two are Endan-
gered and only two are Least Concern (Table I). This 
would indicate that these birds have a threatened conser-
vation status worldwide. In fact, apart from the palm-nut 
vulture (that has a stable population trend) and the Eur-
asian griffon vulture (that is increasing in Europe), all 
other species are suffering for a rapid decline in all West 
African countries (IuCN 2017, Table I).
By country, Niger hosts all the eight species, followed 
by Nigeria, Burkina Faso, Cameroon, Ivory Coast, Mau-
ritania, guinea, Togo and Senegal, which host seven 
species, while the countries with lower vulture species 
presence are Sierra Leone (3 species) and Equatorial 
guinea, guinea-Bissau and Liberia (2 species; Table I). 
Apparently, there is an area effect on the species richness 
of vultures by country, as some of the most species-rich 
countries are among the largest countries in the region 
(i.e. Niger and Nigeria) and the lowest species richness is 
observed in some of the smallest countries (i.e. guinea-
Bissau and Sierra Leone; Fig. 1). 
Vulture in West Africa: a plethora of threats affect their 
populations 
due to limited available literature (Anderson 2004), 
the main causes of vulture declines in West Africa remain 
relatively unclear (rondeau & Thiollay 2004, Thiollay 
2006a, b, c) or merely analyzed at a general level, with 
little emphasis on the local scale. Apparently, all African 
vultures suffer from similar threats, especially poisoning, 
habitat alteration and conversion to agro-pastoral sys-
tems, loss of wild ungulates leading to a reduced avail-
ability of carrion, hunting for trade, for use in traditional 
medicine and bushmeat, persecution and human distur-
bance (Table II). 
Following the IuCN standard nomenclature (IuCN-
CMp 2012) these threats could be classified as: (i) poison-
ing and bioaccumulation (Code IuCN: 9.3 “Agricultural 
and forestry effluents”: i.e. pollutants from agricultural, 
silvicultural, and aquaculture systems that include toxic 
chemicals, including the bioecological effects of these 
pollutants on the site where they are applied); (ii) habitat 
alteration and decline in food availability (Code IuCN 7.3 
“Other ecosystem modifications”: i.e. actions that con-
vert or degrade habitats or biological processes, reducing 
Fig. 2. – Some species of West Africa vultures: 1) palmnut vulture; 2) White-headed vulture; 3) Egyptian vul-
ture; 4) Hooded vulture; 5) White-backed vulture; 6) Eurasian griffon vulture (original pictures by di Vittorio 
M., Zafarana M., gioitta N.).
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resource availability); (iii) capture for traditional medi-
cine and bushmeat (Code IuCN 5.1 “Hunting and collect-
ing terrestrial animals”, defined as the process of killing 
or trapping wild animals or animal products for commer-
cial, recreation, subsistence, or cultural purposes, or for 
control/persecution reasons); (iv) electrocution, consid-
ered as mechanism of impact (sensu Balmford et al. 
2009) derived from threat classified as Code IuCN 
4.2 “utility and service lines; transport of energy and 
resources”; (v) human disturbance (Code IuCN 6.1 
“recreational activities” (i.e. disturbance directly or 
indirectly induced by people on animals).
Poisoning
poisoning could be defined as the intentional or 
unintentional killing or harming of vultures through 
consumption of contaminated carcasses or remains 
(Ogada et al. 2011). The use of poison baits for “pro-
tecting” livestock from carnivores could kill scavenger 
species as well as the target victims. It is probably the 
most widespread reason of vulture poisoning (Bridg-
eford 2001, Mijel 2009, Ogada et al. 2016) because 
of the facility of finding poison in local markets. For 
example, in Kenya, carbamate pesticides, as Furadan, 
often used for poisoned baits, are low-priced, highly 
effective, and easily accessible (Odino & Ogada 
2008a, b). Although similar studies on the effects of 
pesticides on West African vultures are not available in 
the scientific literature, there is very easy availability 
of pesticides in local markets (our unpublished obser-
vations), thus it is unlikely that the situation is differ-
ent from that highlighted in East Africa. 
poisoning and intoxication of vultures by consump-
tion of non-steroidal anti-inflammatory drugs, particu-
larly diclofenac-sodium, could be another cause for a 
rapid and severe population declines in vulture popu-
lations as it happened in Asia (green et al. 2004, 2006, 
2007, Oaks et al. 2004, Shultz et al. 2004, Swan et al. 
2006, Taggart et al. 2007, BirdLife International 2016, 
Cuthbert et al. 2016, rhys et al. 2016). The recent 
introduction of veterinary practice using some class 
of drugs, as diclofenac for livestock, and the intensi-
fication of pesticides use in farming, can be therefore 
considered as one of the greatest risks for these species 
(Ogada et al. 2011). The effects of dioxins derivatives 
and other levels of toxic elements on productivity and 
population dynamics have already been demonstrated 
to be impacting raptor populations worldwide (rat-
cliffe 1967, 1970, Berger et al. 1970, Enderson & 
Berger 1970, Blus et al. 1971, peakall 1975, Newton 
1979, 1988, peakall & Kiff 1988, Crick 1992, Locke 
& Thomas 1996, Herzke et al. 2002). The degree of 
exposure to toxic substances depends largely on the 
amounts transferred via the diet. The prey consumed 
by vultures collect toxins from the environment, and 
vultures accumulate them (roberts & Johnson 1978, 
Smith & rongstad 1982, Eisler 1988, Ismail & roberts 
1992, pascoe et al. 1994, donázar et al. 2002). 
In general, all vulture species are particularly vulner-
able to toxic substances because of their foraging and 
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are obligate scavengers that eat only dead animals or 
waste products, and therefore their foraging habits may 
increase the risk of exposure to contaminants (gangoso et 
al. 2009). In addition, vultures feed normally in commu-
nal groups and thus a large number of individuals can be 
poisoned at a single carcass. 
Interestingly, in some East Africa countries, poisoning 
events (particularly from the highly toxic pesticide carbo-
furan) occur primarily outside protected areas. The large 
body size of vultures, in fact, would need very large indi-
vidual home ranges, thus forcing these birds to inevitably 
spend considerable time outside protected areas (Ogada 
& Keesing 2010, Otieno et al. 2010, Kendall & Virani 
2012, Murn et al. 2016). Therefore, it would be impor-
tant to focus conservation efforts not only at the level of 
protected areas, but also outside. However, the protected 
areas play an important role in the maintenance of raptor 
populations (Thiollay 2006a, 2007b). Outside protected 
areas, many raptor species have an unfavorable conserva-
tion status, and many populations are decreasing (Ogada 
et al. 2011) with a decline in raptor abundance positively 
correlated with distance from protected areas (Herremans 
& Herremans-Tonnoeyr 2000, Thiollay 2007b, BirdLife 
International 2008). In fact, at least 11 large eagle species 
and six large vulture species suffered dramatic declines 
outside protected areas (Thiollay 2006a, b, 2007a, b).
Habitat loss and food resources exploitation
Habitat loss and degradation due to human population 
growth are suspected to be a major cause of the intense 
declines of large vultures outside protected areas in West 
Africa (Thiollay 2006a, 2007a). The increase of human 
population in all countries, land-use change and the resul-
tant exploitation of wildlife as “free resources”, which 
also occurs frequently in protected areas in these regions, 
deeply influence vulture populations status (Brashares et 
al. 2004, Newmark 2008, Alves et al. 2013).
The reduction in food availability, caused by overhunt-
ing and/or changes in livestock husbandry, could have 
major impacts on vulture demography (Houston 1987) 
and may have greatly provided to large-scale vulture 
declines in West Africa (rondeau & Thiollay 2004, Thi-
ollay 2007b).
Trade for bushmeat and traditional medicine
The trade and use of vulture parts for traditional medi-
cine is another serious threat and has been documented in 
West and Southern Africa (McKean 2004, Verdoorn et al. 
2004, Mander et al. 2007). Indeed, vultures are used not 
only for consumption (bushmeat), but many individuals 
are also hunted and traded to be used in traditional medi-
cine practices (Adeola 1992, Buji et al. 2016).
Overall, the impact of the bushmeat trade for West 
African vultures may be modest compared to other factors 
(Buij et al. 2013a, b, petrozzi 2018). However, the impact 
of trade can be non-negligible because vulture popula-
tions are already decimated in the wild over very wide 
regions, especially in the Sahel. The commercial trade 
of wildlife-based medicinal products is often performed 
in traditional markets, where many animals, including 
threatened vultures, are freely sold (Nikolaus 2011a, b). 
The numbers of vultures traded in West Africa, especially 
for traditional medicine reasons, probably represented a 
significant proportion of the regional population (Buji 
et al. 2016). For example, in Nigeria, the Hooded Vul-
ture was the most commonly traded species, with 90 % 
of all vulture parts traded belonging to the species (Saidu 
& Buij 2013). Across West and Central Africa, this spe-
cies is certainly one of the most heavily traded, with an 
estimated 5,850-8,772 individuals traded over a six-year 
period in West Africa (Buji et al. 2016).
The palm-nut vulture is another important and valuable 
species for fetish purposes in West Africa. It is estimated 
that about 0.2 % of the wild population (at least 356-534 
individuals per year) is affected by this trade (Buji et al. 
2016), although this number is possibly underestimated 
as it is often consumed in bushmeat hunting camps rather 
than being transported to markets (Whytock et al. 2016). 
In terms of trade of vultures for fetish market, within West 
Africa, Benin and Nigeria together accounted for 95 % of 
the carcasses traded during the period 2008-2013, thus, 
conservation actions centered in these two countries 
would therefore have the most significant impact on the 
Table II. – Threats (based on cited references) of the West Africa 
vulture species (* uncertain data). Eurasian griffon vulture are 




























































































Palm-nut vulture x x
White-backed Vulture x x x x x x x
Rueppell’s Griffon x x x x x x
Hooded Vulture x x x x
White-headed Vulture x x x x x x
Egyptian vulture x x x x x* x x
Lappet-faced vulture x x x x x x x
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cessation of this trade within the wider region (Buij et al. 
2016). 
direct persecution and intentional killing seem to be 
a significant cause of mortality for vulture populations 
including, for instance, Cape griffons in South Africa, 
Hooded vultures in West Africa, and large vultures in 
Nigeria (Mingozzi & Esteve 1997, rondeau & Thiollay 
2004, McKean 2004, Nikolaus 2006, Thiollay 2006a, 
Thiollay et al. 2006a, Margalida et al. 2008), as well as in 
the united States, Europe, and North Africa both without 
specific reasons, as a form of sport (Miller et al. 1965, 
Mingozzi & Esteve 1997, Mundy 2000, Hunt et al. 2009). 
In some instances, the vulture killing is done as a revenge 
for the suspected killing of newborn lambs, or, as already 
pointed out, to acquire vulture parts for traditional medi-
cine trade.
Effects of threats in West Africa to the global status of 
vulture species worldwide
The decline of vultures in West Africa also affects 
European populations. Indeed, one of the most endan-
gered vulture species breeds in Europe (i.e. the Egyptian 
vulture), and winters in West Africa (Benítez et al. 2004, 
Meyburg et al. 2004, garcía-ripollés et al. 2010, BSpB 
2013). Every year, fewer and fewer individuals come 
back from Africa to their breeding areas, indicating that a 
considerable portion of migrating individuals actually die 
in the African area, including Mali, Mauritania, Niger and 
Nigeria (EVFAp 2015). To illustrate this, there is the case 
of an Egyptian vulture tagged with a satellite transmit-
ter in greece in 2013 and killed by a traditional vulture 
hunter in Nigeria in 2014 (Nikolov 2014). In Nigeria and 
Niger, vultures are intensively killed for commercial aims 
by specialized hunters, even though they are protected 
by law, and the collected data showed that the losses of 
vultures (all species) should be expected to be significant 
(Nikolov 2014). 
Considering their specific ecological role, the reduc-
tion or absence of vultures from carcasses may impact the 
scavenger community composition, and, consequently, 
modify scavenging rates for other species (Ogada et al. 
2011). decomposing carcasses are incubators for many 
pathogens, and animals coming into contact with carcass-
es in putrefaction could be exposed to infectious agents 
(Wobeser 2002, Butler et al. 2004, Jennelle et al. 2009). 
In the parts of the world where vultures are function-
ally extinct, the absence of vultures at carcasses cause a 
rapid abundance increase of other opportunistic species, 
as feral dogs or rats (pain et al. 2003, prakash et al. 2003, 
Selva & Fortuna 2007). These species are well-known 
disease reservoirs, and this may increases rates of infec-
tious disease transmission to other species, as rabies and 
bubonic plague (Ogada et al. 2011), canine distemper 
virus, canine parvovirus, and leptospira spp. bacteria, 
thus seriously increasing the risk also for human health 
(Mudur 2001).
Lastly, the vulture presence at carcasses maintain com-
munity structure, restricting mammalian scavengers at 
carcasses (Ogada et al. 2012a, b). Indeed, the absence of 
vultures increases carcass decomposition time and the 
time that mammal scavengers spend at carcasses, and 
this could facilitate disease transmission (Ogada et al. 
2012a, b, Moleón et al. 2014). In Kenya, in the absence 
of vultures, carcass decomposition time nearly tripled, 
and both the number of scavenging mammals and the 
time they spent at carcasses increased threefold. Fur-
ther, there was a nearly threefold increase in the number 
of contacts between mammalian scavengers at carcasses 
without vultures, suggesting that the demise of vultures 
could facilitate disease transmission at carcasses (Ogada 
et al. 2012a, b) between other species as hyenas (Crocuta 
crocuta, Hyaena hyaena) and jackals (Canis mesomelas), 
which host a number of pathogens that infect a wide 
range of other wild and domesticated species (Alexan-
der & Appel 1994, Alexander et al. 1994, Harrison et al. 
2004). In this regard, it should be mentioned that rabies 
and canine distemper are the two major diseases affecting 
African carnivores. These diseases may spread through 
direct contact between infected and susceptible individu-
als, and carnivores often interact closely at carcasses 
(Mills 1993, roelke-parker et al. 1996). Hence, vulture 
decline may increase the emergence of these serious ill-
nesses, also for endangered species as lions (Panthera 
leo) (roelke-parker et al. 1996).
Conservation measures 
despite the severity of the problem, the vast majority 
of African governments have provided no substantial help 
for vulture conservation, despite vultures being the most 
threatened group of birds in the world with > 60 % of spe-
cies listed in the IuCN red List of Threatened Species 
(Sekercioglu 2006). This absence of governmental actions 
is not only caused by fund shortage availability for nature 
conservation (that is quite a widespread issue in West 
African institutions) but also by a cultural attitude that 
minimizes the usefulness of vultures for the natural eco-
systems. Thus, a priority measure should be to organize 
solid awareness campaigns in favor of vultures directly 
targeted at governmental agencies devoted to conserva-
tion and management of nature.
It is also necessary to set conservation actions based 
on collaboration among scientists, regional governments, 
donors and the media. Furthermore, the development of 
citizen science programs, public education and outreach 
projects would help to effectively conserve vultures 
through effective and targeted interventions, as restricting 
or forbidding the use or sale of pesticides that are purport-
ed to be less toxic to wildlife (Odino & Ogada 2008a).
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In some West African countries, it is necessary to 
enforce conservation legislation, but also to seek fund-
ing and to develop specific projects that take into account 
the different socioeconomic realities of different states in 
West Africa, based on the following guidelines:
1) assessing population size and mapping extant popu-
lations: experienced researchers could help to detect the 
occurrence of target species by doing specific field sur-
veys, recording breeding success, environmental infor-
mation and potential dangers. Moreover, because of the 
importance of livestock in vulture diet, it would be neces-
sary to carry out a census of farms and of their animals, 
with an analysis of the distribution of herds and cattle 
and their mortality ratio. In the areas of higher density, 
if needed, other significant environmental improvements 
should be developed, i.e. maintaining suitable landscape, 
creating open spaces in potential foraging areas, and pre-
serve large trees suitable for building nests.
2) monitoring vultures with GPs transmitters: in order 
to obtain data on behavior, movements and home range 
of vultures, it would be necessary to mark some of them 
with gpS transmitters for each species, in every West 
African countries, by different types of capture methods 
(gradev et al. 2012, López-López et al. 2014). Egyptian 
vultures marked in Europe (mainly Spain, greece, France, 
Bulgaria and Italy) and wintering in West Africa could be 
monitored in West Africa for obtaining useful information 
about the frequented areas and improve the analysis on 
potential risks and death causes. 
3) development of a management plan for each of the 
West african vulture species: this plan is urgently needed, 
and should contain the guidelines for the management 
and conservation for each species throughout the study 
area. The plan should also highlight the potential sources 
of funding that should be applied for if a given vulture 
conservation project is implemented. 
4) identify the most dangerous toxins and poisons to 
the target species: the knowledge of the level of con-
tamination is fundamental for long-term conservation of 
several species, and a spatial explicit approach can be 
very useful in this issue. Indeed, it would be very help-
ful to map the areas with higher contamination (current or 
potential), with important implications not only in terms 
of conservation but also of public health (e.g. action on 
substances used in agriculture and livestock, etc.). To 
obtain such useful information about the most dangerous 
toxins and poisons for target species, biological material 
(blood, feathers and fecal castings) from wild-caught vul-
tures should be collected. When dead vultures are found, 
it would be advisable that some samples of the carcass 
would be taken and analyzed in the laboratory. The same 
analysis should be repeated for livestock and wild ungu-
lates. In this latter case, the samples should be taken from 
muscle and liver, taken in slaughterhouses, meat sellers, 
and in bushmeat markets. Surveying the chemicals and 
veterinary equipment (pesticides, antibiotics, anti-inflam-
matories, etc.) used by “big” farmers may also be useful 
in order to determine (by analyzing the chemical compo-
sition) the most used harmful and dangerous products in 
the region. The following step should be to identify the 
alternative solutions with non-hazardous products. How-
ever, a standardized analysis naming and assessing the 
regime by scores (duration, frequency, intensity, exten-
sion) of each anthropogenic threat is necessary, using 
recent approaches (Salafsky et al. 2003, 2008, review in 
Battisti et al. 2016).
5) local population awareness: it would be advis-
able to increase local population awareness by organiz-
ing meetings with local authorities, explaining vulture 
conservation problems in order to have their consent and 
their participation, and for planning meetings in the vil-
lages where deaths of vultures were recorded or where the 
vulture are present in big concentrations. Because the use 
of pesticides and veterinary dangerous products undoubt-
edly causes problems also to human health, awareness 
campaigns can be essential in social terms. Finally, the 
consistency of the bushmeat and traditional medicine 
trade issue (the species and number of individuals) should 
be analyzed by specific surveys, including also the eco-
nomic implications of the vulture trade.
6 ) installation of vulture feeding stations: vultures 
feeding stations could be built in strategic areas of every 
country to improve productivity and survival rate of 
vultures (Ceballos & donázar 1990, Meretsky & Man-
nan 1999, del Moral & Martí 2002, garcía-ripollés & 
López-López 2011, Monsarrat et al. 2013, López-López 
et al. 2014, Lieury et al. 2015, di Vittorio et al. 2018). 
Obviously, an enhanced protection of national parks and 
protected areas would also help considerably the conser-
vation of these bird species.
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del Moral JC, Martí r (Eds) 2002. El Alimoche Común en 
España y portugal. (I Censo Coordinado). Año 2000. 
Monografía n 8. SEo/Birdlife. Madrid, Spain.
di Vittorio M, petrozzi F 2018. preliminary data on the birds of 
prey at Mole National park (ghana), including the first 
record of Gyps fulvus and a short synopsis of the literature on 
this species’ occurrence in West Africa. in Ornithology in 
West Africa: from Community Ecology to population Biolo-
gy. Vie milieu 68(1): 19-23.
di Vittorio M, Lòpez-Lòpez p, Cortone g, Luiselli L 2017. The 
diet of the Egyptian vulture (neophron percnopterus) in Sic-
ily: temporal variation and conservation implications. Vie 
milieu: 67: 1-8.
donázar JA, Blanco g, Hiraldo F, Soto-largo E., Oria J 2002. 
Effects of forestry and other land-use practices on the con-
servation of cinereous vultures. ecol appl 12: 1445-1456.
Eisler r 1988. Arsenic hazards to Fish, Wildlife and Inverte-
brates: A Synoptic review. us fish Wildl serv biol rep 85: 
1-12.
Enderson JH, Berger dd 1970. pesticides: Eggshell thinning 
and lowered production of young in prairie falcons. biosci-
ence 20: 355-356.
Erry BV, Macnair Mr, Meharg AA, Shore rF, Newton I 1999. 
Arsenic residues in predatory birds from an area of Britain 
with naturally and anthropogenically elevated arsenic levels. 
environ Pollut 106: 91-95.
EVFAp 2015. The Egyptian Vulture Flyway Action planning. 
International Workshop, Sofia, Bulgaria.
Falandysz J, yamashita N, Tanabe S, Tatsukawa r, Mizera T, 
Jacuczun BA 1994. Highly toxic non-ortho-chlorine substi-
tuted coplanar pCBs in white-tailed sea Eagles Haliaeetus 
albicilla from poland. in Meyburg Bu, Chancellor rd Eds, 
raptor Conservation Today. WgBp pICA press: 725-730.
Falandysz J, Strandberg L, Kulp SE, Strandberg B, Bergqvist 
pA, rappe C 1996. Congener-specific analysis of chlo-
ronaphthalenes in white-tailed sea Eagles Haliaeetus albicil-
la breeding in poland. Chemosphere 33: 51-69.
gangoso L, Alvarez-Lloret p, rodriguez-Navarro AAB, Mateo 
r, Hiraldo F, donázar JA 2009. Long-term effects of lead 
poisoning on bone mineralization in vultures exposed to 
ammunition sources. environ Pollut 157: 569-574.
garcía-ripollés C, López-López p 2011. Integrating effects of 
supplementary feeding, poisoning, pollutant ingestion and 
wind farms of two vulture species in Spain using population 
viability analysis. J ornithol 152: 879-888.
garcía-ripollés C, López-López p, urios V 2010. First descrip-
tion of migration and wintering of adult Egyptian Vultures 
neophron percnopterus tracked by gpS satellite telemetry. 
bird study 57: 261-265.
gradev g, garcía V, Ivanov I, Zhelev p, Kmetova E 2012. data 
from Egyptian vultures neophron percnopterus tagged with 
gpS/gSM transmitters in Bulgaria. acta zool bulgar 4: 141-
146.
green rE, Newton I, Shultz S, Cunningham AA, gilbert g, pain 
dJ, prakash V 2004. diclofenac poisoning as a cause of vul-
ture population declines across the Indian subcontinent. J 
appl ecol 41: 793-800.
green rE, Taggart MA, das d, pain dJ, Sashi Kumar C, Cun-
ningham AA, Cuthbert r 2006. Collapse of Asian vulture 
populations: risk of mortality from residues of the veterinary 
drug diclofenac in carcasses of treated cattle. J appl ecol 43: 
949-956.
 VuLTurE CONSErVATION 41
Vie milieu, 2018, 68 (1)
green rE, Taggart MA, Senacha Kr, raghavan B, pain dJ, 
Jhala y, Cuthbert r 2007. rate of decline of the Oriental 
White-Backed vulture population in India estimated from a 
survey of diclofenac residues in carcasses of ungulates. Plos 
one 2: e686. 
Harrison TM, Mazet JK, Holekamp KE, dubovi E, Engh AL, 
Nelson K, Van Horn rC, Munson L 2004. Antibodies to 
canine and feline viruses in spotted hyena (Crocuta crocuta) 
in the Masai Mara National reserve. J Wildl dis 40: 1-10.
Herremans M, Herremans-Tonnoeyr d 2000. Land use and the 
conservation status of raptors in Botswana. biol Conserv 94: 
31-41. 
Herzke d, Kallenborn r, Nygar T. 2002. Organochlorines in 
egg samples from Norwegian birds of prey: congener-, iso-
mer- and enantiomer specific considerations. sci total envi-
ron 291: 59-71.
Houston dC 1987. The effect of reduced mammal numbers on 
Cathartes vultures in Neotropical forests. biol Conserv 41: 
91-98.
Houston dC 1996. The effect of altered environments on vul-
tures. in Bird dM, Varland dE, Negro JJ (Eds.), raptors in 
Human Landscapes: Adaptations to Built and Altered Land-
scapes. London, Academic press Ltd: 327-335. 
Hunt Wg, parish CN, Orr K, Aguilar rF 2009. Lead poisoning 
and the reintroduction of the California condor in Northern 
Arizona. J avi med surg 23: 145-150. 
Kendall CJ, Virani MZ 2012. Assessing mortality of African 
vultures using wing tags and gSM-gpS transmitters. J rap-
tor res 46: 135-140.
Kenntner N, Crettenand y, Funfstuck HJ, Janovsky M, Tataruch 
F 2007. Lead poisoning and heavy metal exposure of golden 
eagles (aquila chrysaetos) from the European Alps. J orni-
thol 148: 173-177.
Koistinen J, Koivusaari J, Nuuja I, paasivirta Jp 1995. CdEs, 
pCBs, pCdds and pCdFs in black guillemots and white-
tailed sea Eagles from the Baltic Sea. Chemosphere 30: 
1671-1684.
Ismail A, roberts rd 1992. Arsenic in small mammals. environ 
technol 13: 1091-1095.
IuCN-CMp (2012) IuCN-CMp unified classification of direct 
threats. version 3.1. http://www.iucn.redlist.org/documents/
June2012_guidance_Threats_Classification_Scheme.pdf 
Jenkins dW 1980. Biological Monitoring of Toxic Trace Met-
als, Vol. 2. Toxic Trace Metals in plants and Animals of the 
World (report No. 600/3-80-00). uS Environmental protec-
tion Agency. 
Jennelle CS, Samuel Md, Nolden CA, Berkley EA 2009. deer 
carcass decomposition and potential scavenger exposure to 
chronic wasting disease. J Wildl manage 73: 655-662.
Lieury N, gallardo M, ponchon C, Besnard A, Millon A 2015. 
relative contribution of local demography and immigration 
in the recovery of a geographically-isolated population of the 
endangered Egyptian vulture. biol Conserv 191: 349-356.
Locke LN, Thomas NJ 1996. Lead poisoning of waterfowl and 
raptors. in Fairbrother A, Locke LN, Hoff gL Eds, Noninfec-
tious diseases of Wildlife. Manson, London: 108-117.
López-López p, garcía-ripollés C, urios V 2014. Food predict-
ability determines space use of endangered vultures: implica-
tions for management of supplementary feeding. ecol appl 
24: 939-949.
Mander M, diederichs N, Ntuli L, Mavundla K. Williams V, 
McKean S 2007. Survey of the trade in vultures for the tradi-
tional health industry in South Africa. Future Works report 
for Ezemvelo KZN Wildlife.
Margalida Ar, Heredia M, razin M, Hernandez M 2008. Sourc-
es of variation in mortality of the Bearded vulture Gypaetus 
barbatus in Europe. bird Conserv int 18: 1-10.
McKean S. 2004. Traditional use of vultures: some perspectives. 
in Monadjem A, Anderson Md, piper SE, Boshoff AF Eds, 
The Vultures of Southern Africa-Quo Vadis? proceedings of 
a workshop on vulture research and conservation in southern 
Africa. Birds of prey Working group. Johannesburg: 214-
219.
Meretsky VJ, Mannan rW 1999. Supplemental feeding regimes 
for Egyptian vultures in the Negev desert, Israel. J Wildl 
manage 63: 107-115.
Meyburg B. gallardo M, Meyburg C, dimitrova E 2004. Migra-
tions and sojourn in Africa of Egyptian Vultures (neophron 
percnopterus) tracked by satellite. dt ornithol-Ges 145: 273-
280.
Mijel d 2009. Incidences of poisoning of Vultures and Lions in 
the Masai Mara National reserve. Kenya Wildlife Service 
Masai Mara Veterinary report. Nairobi, Kenya.
Miller AH, McMillan I, McMillan E 1965. The current status 
and welfare of the California Condor. natl audubon res rep 
6: 1-61. 
Miller MJr, Wayland ME, Bortolotti gr 2002. Lead exposure 
and poisoning in diurnal raptors: a global perspective. in 
yosef r, Miller ML, pepler d Eds, raptors in the New Mil-
lennium. International Birding & research Center in Eilat, 
Eilat: 224-245.
Mills MgL 1993. Social systems and behaviour of the African 
wild dog lycaon pictus and the spotted hyaena Crocuta cro-
cuta with special reference to rabies. onderstepoort J Vet res 
60: 405-409.
Mingozzi T, Esteve r 1997. Analysis of a historical extirpation 
of the Bearded vulture Gypaetus barbatus (L.) in the Western 
Alps (France-Italy): former distribution and causes of extir-
pation. biol Conserv 79: 155-171.
Moleón M, Sánchez-Zapata JA, Margalida A, Carrete M, doná-
zar JA, Owen-Smith N 2014. Humans and scavengers: the 
evolution of interactions and ecosystem services. bioscience 
64: 394-403. 
Monsarrat S, Benhamou S, Sarrazin F, Bessa-gomes C, Bouten 
W, duriez O 2013. How predictability of feeding patches 
affects home range and foraging habitat selection in avian 
social scavengers? Plos one 8: e53077. 
Mudur g 2001. Human anthrax in India may be linked to vul-
ture decline. br med J 322: 320.
Mundy pJ 2000. The status of vultures in Africa during the 
1990s. in Chancellor rd, Meyburg Bu Eds, raptors at risk. 
WWgBp/Hancock House. Berlin: 151-164.
Murn C, Mundy p, Virani MZ, Borello Wd, Holloway gJ, Thi-
ollay JM 2016. using Africa’s protected area network to esti-
mate the global population of a threatened and declining spe-
cies: a case study of the Critically Endangered White-headed 
Vulture trigonoceps occipitalis. ecol evol 6: 1092-1103.
Newmark Wd 2008. Isolation of African protected areas. front 
ecol environ 6: 321-328.
Newton I 1979. population Ecology of raptors, poyser Ad.
Newton I 1988. determination of critical pollutant levels in wild 
populations, with examples from organochlorine insecticides 
in birds of prey. environ Pollut 55: 29-40.
Nikolaus g 2006. Where have the African vultures gone? Vul-
ture news 55: 65-76.
Nikolaus g 2011a. Bird exploitation for traditional medicine in 
Nigeria. malimbus 23: 45-55.
42 M. dI VITTOrIO, E.M. HEMA, d. dENdI et al.
Vie milieu, 2018, 68 (1)
Nikolaus g 2011b. The fetish culture in West Africa: an ancient 
tradition as a threat to endangered bird life? in Schuchmann 
KL Ed, Tropical Vertebrates in a Changing World. Zoologis-
ches Forschungsmuseum Alexander Koenig, Bonn, germa-
ny: 145-150.
Nikolov S 2014. report LIFE +project, The return of the 
Neophron, LIFE10 NAT/Bg/000152. paschalis case, Inte-
grated report (VEr. 140604).
Nygaard T 1999. Long term trends in pollutant levels and shell 
thickness in eggs of Merlin in Norway, in relation to its 
migration pattern and numbers. ecotoxicology 8: 23-31.
Oaks JL, gilbert M, Virani MZ, Watson rT, Meteyer Cu, ride-
out BA, Shivaprasad HL, Ahmed S, Chaudhry MJI, Arshad 
M., Mahmood S., Ali A, Khan AA 2004. diclofenac residues 
as the cause of vulture population decline in pakistan. nature 
427: 630-633.
Odino M, Ogada dL 2008a. Furadan use in Kenya and its 
impacts on birds and other wildlife: a survey of the regulato-
ry agency, distributors, and end-users of this highly toxic 
pesticide. report to the Bird Committee of Nature Kenya 17.
Odino M, Ogada dL 2008b. Furadan use in Kenya: a survey of 
the distributors and end-users of toxic Carbofuran (Furadan) 
in pastoralist and rice growing areas. report to Kenya Wild-
life Trust: 19.
Ogada dL, Kibuthu pM 2009. Conserving mackinder’s Eagle 
Owls in farmlands of Kenya: assessing the influence of pesti-
cide use, tourism and local knowledge of owl habits in pro-
tecting a culturally loathed species. environ Conserv 35: 
252-260.
Ogada dL, Keesing F 2010. decline of raptors over a three-year 
period in Laikipia, central Kenya. J raptor res 44: 129-135.
Ogada dL, Keesing F, Virani MZ 2012a. dropping dead: causes 
and consequences of vulture population declines worldwide. 
ann new York acad sci 1249: 57-71.
Ogada dL, Torchin ME, Kinnaird MF, Ezenwa VO 2012b. 
Effects of vulture declines on facultative scavengers and 
potential implications for mammalian disease transmission. 
Conserv biol 26: 453-460.
Ogada d, Shaw p, Beyers rL, Buij r, Murn C, Thiollay JM, 
Beale CM, Holdo rM, pomeroy d, Baker N, Krüger SC, 
Botha A, Virani MZ, Monadjem A, Sinclair ArE 2016. 
Another continental vulture crisis: Africa’s vultures collaps-
ing toward extinction. Conserv lett 9: 89-97.
Otieno pO, Lalah JO, Virani M, Jondiko IO, Schramm, KW 
2010. Soil andwater contamination with carbofuran residues 
in agricultural farmlands in Kenya following the application 
of the technical formulation Furadan. J environ sci Health b 
45: 137-144. 
pain dJ, Cunningham AA, donald pF, duckworth JW, Houston 
dC, Katzner T, parry-Jones J, poole C, prakash V, round p, 
Timmins r 2003. Causes and effects of temporospatial 
declines of Gyps vultures in Asia. Conserv biol 17: 661-671.
pascoe gA, Blanchet rJ, Linder g. 1994. Bioavailability of 
metals and arsenic to small mammals at a mining waste- con-
taminated wetland. arch environ Contam toxicol 27: 44-50.
prakash V, pain dJ. Cunningham AA, donald pF, prakash N, 
Verma A, gargi r, Sivakumar S, rahmani Ar. 2003. Cata-
strophic collapse of Indian white-backed Gyps bengalensis 
and long-billed Gyps indicus vulture populations. biol Con-
serv 109: 381-390.
peakall dB 1975. pCBs and their environmental effects. CrC 
Crit rev environ Contr: 469-508.
peakall dB, Kiff LF. 1988. ddE contamination in peregrines 
and American kestrels and its effect on reproduction. in Cade 
TJ, Enderson JH, Thelander Cg, White CM (Eds), peregrine 
Falcon populations. Their Management and recovery. Boise: 
The peregrine Fund: 337-350.
petrozzi F 2018. Bird bushmeat and fetish trade in West Africa: 
a review. in Ornithology in West Africa: from Community 
Ecology to population Biology. Vie milieu 68(1): 51-64.
ratcliffe dA 1967. decrease in eggshell weight in certain birds 
of prey. nature 215: 208-210.
ratcliffe dA 1970. Changes attributable to pesticides in egg 
breaking frequency and eggshell thickness in some British 
birds. J appl ecol 7: 67-115.
rhys E, green, rE, donázar JA, Sánchez-Zapata JA, Margalida 
A, Votier, S 2016. potential threat to Eurasian griffon vul-
tures in Spain from veterinary use of the drug diclofenac. J 
appl ecol 53: 993-1003.
roberts rd, Johnson MS 1978. dispersal of heavy metals from 
abandoned mine workings and their transference through ter-
restrial food chains. environ Pollut 16: 293-310.
roelke-parker ME, Munson L, packer C, Kock r, Cleaveland 
S, Carpenter M, O’Brien SJ, pospischil A, Hofmann-Leh-
mann r, Lutz H, Mwamengele gL, Mgasa MN, Machange 
gA, Summers BA, Appel MJ 1996. A canine distemper out-
break in Serengeti lions (Panthera leo). nature 379: 441-
445.
rondeau g, Thiollay JM 2004. West African vulture decline. 
Vulture news 51: 13-33.
Saidu y, Buij r 2013. Traditional medicine trade in vulture parts 
in northern Nigeria. Vulture news 65: 4-14.
Salafsky N, Salzer d, Ervin J, Boucher T, Ostlie W 2003. Con-
ventions for defining, naming, measuring, combining, and 
mapping threats in conservation. An initial proposal for a 
standard system. Conservation Measures partnership, Wash-
ington, dC (www.fosonline.org/images/ documents/Con-
ventions_for_Threats_in_Conservation.pdf).
Salafsky N, Salzer N, Stattersfield AJ, Hilton-Taylor C, Neugar-
ten r, Butchart SHM, Collen B, Cox N, Master LL, 
O’Connor S, Wilkie d 2008. A standard lexicon for biodiver-
sity conservation: unified classifications of threats and 
actions. Conserv biol 22: 897-891.
Sekercioglu CH 2006. Increasing awareness of avian ecological 
function. trends ecol evol 21: 464-471.
Selva N, Fortuna MA 2007. The nested structure of a scavenger 
community. Proc r soc lond 274: 1101-1108.
Shultz S, Baral HS, Charman S, Cunningham AA, das d, ghal-
sasi gr, goudar MS, green rE, Jones A, Nighot p, pain dJ, 
prakash V 2004. diclofenac poisoning is widespread in 
declining vulture populations across the Indian subcontinent. 
Proc r soc lond 271: 458-460.
Sinclair ArE, Mduma SAr, Arcese p 2002. protected areas as 
biodiversity benchmarks for human impact: agriculture and 
the Serengeti avifauna. Proc r soc lond 269: 2401-2405.
Smith gJ, rongstad OJ 1982. Small mammal heavy metal con-
centrations from mined and control sites. environ Pollut 8: 
121-134.
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